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$E$ Banach $J$ (nommalized duality mapping)
$\phi:E\cross Earrow \mathbb{R}$
$\phi(x,y)=\Vert x\Vert^{2}-2\langle x,Jy\rangle+\Vert y\Vert^{2}$.
$J$ $F$
$J(x)=\{x^{*}\in E^{*}:\langle x,x^{*}\rangle=\Vert x\Vert^{2}=\Vert x^{*}\Vert^{2}\}$
$E^{*}$ Bnach $E$
$x\in E$ $E$ Bmach
[10] $C$ $E$ $T:Carrow C$
$\phi(Tx,y)\leq\phi(x,y)$
$C$ $x$ $T$ $y\in F(T)$
(generalized nonexpansive) - [6] $E$
$R$ $R$ (generalized nonexpansive retracfion)
$x\in E$ $t\geq 0$ $R$ ($Rx+$ t(x-Rx)) $=$& $R$
sunnny generalized nonexpansive retraction $E$ $E$
sunny generalized nonexpan–sive retraction $E$ sumy generalized
nonexpansive retract $E$ Banach
$E$ $C$ $E$ sunny generalized nonexpansive retract
[9] $C$ $J$ $JC$ $E$ $E^{*}$
$E$ (generalized nonexpansive retract)
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$\phi(Tx, Ty)+\phi(Ty, Tx)+\phi(x, Tx)+\phi(y, Ty)\leq\phi(x, Ty)+\phi$Cy, $Tx)$




$x,y\in E$ fionly metric operator [111
$C_{o^{\text{ }}}^{*}C^{o}$ $\subset E^{*}$ $C\subset E$
$C_{\text{ }}=\{x\in E:f(x)\leq 0$ for all $f\in C\}$
$C=\{f\in E^{*}:$ $f(x)\leq 0$ for all $x\in C\}$ .
Lemma 2.1 ([4]). $C$ $E$ $P_{C}$ $E$ $C$ $I$ $E$
$T=I$ $E$ firmly generalized nonexpmive lype $C$
$0$ $F(T)=P_{C}^{1}0=J^{-1}$ $JF(T)$ $E^{*}$
Lemma 2.2 ([4]). $T$ : $Earrow E$ $JF(T)$ $E^{*}$ $T(E)=F(T)$
firmly generalized nonexpansive type $T$ $E$ $F(T)$ sunny generalized
$non\alpha pansive\kappa tracnon$
Lemma 2.3 ([4]). $T:Earrow E$ $F(T)$ $E$ $T(E)=F(T)$ fimly
merric operator $T$ $E$ $F(T)$
172
Banach Moreau
Theorem 2.1. $K$ $E$ $E$ $K$ $I$ $E$
$T=I-P_{K}$ $E$ $J^{-1}K^{\text{ }}$ sunny generalized nonexpansive retraction
$Prv$ [10] $x\in E$ $m\in K$
$\langle J(x-P_{K}x),P_{K}x-m\rangle\geq 0$
$K$ $0$ $2P_{K^{\chi}}$
$\langle J(x-P_{K}x),P_{K}x\rangle\geq 0$ ,
$\langle J(x-P_{K}x),P_{K}x)\leq 0$
$\langle J(x-P_{K}x),P_{K}x\rangle=0$
$x\in E$ $m\in K$
$\langle J(x-P_{K}x),P_{K}x-m\rangle\geq 0$
$\Rightarrow\langle J(x-P_{K}x),P_{K}x)-\langle J(x-P_{K}x),m\rangle\geq 0$
$\Rightarrow\langle J(x-P_{K}x),m\rangle\leq 0$
$\Rightarrow\langle JTx,m\rangle\leq 0$
$x\in E$ $JTx\in K^{o}$
$F(T)\subset T(E)\subset J^{-1}K^{O}$
o Lemma 2.1 $T$ firmly generalized nonexpansive type $JF(T)$ $E^{*}$
$F(T)=J^{-1}K^{o}$ $T(E)=F(T)\simeq J^{-1}K^{o}$ Lemma 22 $T$ $E$ $F(T)=$
$J^{-1}K^{\text{ }}$ sunny generalized nonexpansive retraction $\square$
Theorem 2.2. $K^{*}$ $E^{*}$ $R_{K^{*}}$ $E$ $J^{-1}K^{*}$ sunny generaltzed $none\kappa pansive$
$retraction$ $I$ $E$ $T=I-R_{K^{n}}$ $E$ $K_{\text{ }}^{*}$
Proof. $J^{-1}K^{*}$ $0$ sumy generalized nonexpansive retraction [6]
$x\in R_{K^{*}}^{-1}0\Leftrightarrow R_{K}*x=0$
$\Leftrightarrow\langle x-0,JO-JJ^{-1}m^{*}\rangle\geq 0$ for any $m^{*}\in K^{*}$
$\Leftrightarrow\langle x,m^{*}\rangle\leq 0$ for any $m^{*}\in K^{*}$






sunny generalized nonexpansive retracfion firmly generalized nonexpansive type
$T$ $F(T)=K_{o}^{*}$ firmly metric operator Lemma 23 $T(E)\subset F(T)=K_{\kappa}^{*}$
$0$ $2R_{K}\cdot x$ $J^{-1}K^{*}$ sumy generahized nonexpansive retraction
[6]
$\langle x-R_{K^{*}}x,JR_{K}\cdot x\rangle=0$




Theorem 2.3 ([4]). $T:Earrow E$ $F(T)$ quasi-nonexpansive
Pmof. $x\in K$ $m\in F(T)$
$\langle x-Tx,Jm\rangle\leq 0$ , (2.1)
$m=0$
$x\in E\backslash F(T)$ $0$ $m\in F(T)$ $\alpha>0$
$x\in F(T)\Leftrightarrow\alpha x\in F(T)$
$\frac{X}{k}-m\neq 0$ $k>0$ Hahn-Banach $\langle\frac{x}{k}-m,$ $\xi_{k}\rangle=$












$narrow\infty$ $\langle-m,$ $\xi-\xi_{k_{n}}\ranglearrow 0$ $\langle-m-x_{n},$ $\xi_{k_{n}}\ranglearrow 0$
$\Vert x_{n}\Vertarrow-\langle m,\xi)=\langle m,-\xi\rangle$
$\langle m,$ $-\xi)=\Vert m\Vert$
$\Vert m\Vert=\langle m,-\xi\rangle\leq\Vert m\Vert\Vert\xi\Vert$
$\Vert\xi\Vert\geq 1$ $\Vert\xi\Vert=1$ $E^{*}$ $-\Vert m\Vert\xi$ $Jm$
$\Vert m\Vert\xi=$ m
{x-Tx, $Jm\rangle\leq 0$
$x\in K$ $m\in F(T)$ (2.1) $x\in K$
$m\in F(T)$
$\langle x$,Jm$)\leq$ $\langle$Tx, m $\rangle$
$T$ quasi-nonexpansive $0$ $F(T)$ $\Vert Tx\Vert\leq\Vert x\Vert$




Theorem 2.4 ([3]). $Y^{*}$ $E^{*}$ $E$ $1Y^{*}$ sunny gen-
eralizednonqpansrve retraction quasi-nonexpansive
$\circ$
sunny generalized nonexpansive quasi-nonexpamive
Theorem 2.5 ([4]). $H$ $E$ $z^{*}\in E^{*}\backslash \{0\}$
$H=\{x\in E:\langle x,z^{*})\leq 0\}$
$H$ $E$ H $E^{*}$
Theorem 2.6 ([12]). $E$ Banach $T$ $E$
{ } $0\leq*\leq 1$ $\sum_{n=1}^{\infty}\infty(1-\%)=\infty$ $x\in E$
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